stated that the tricarboxylic acid cycle does not operate in Azotobacter agilis, Barron, Ardao and Hearon (3) claimed, however, Corynebacterium creatinovorans to oxidize acetate via the dicarboxylic acid cycle. In the case of Escherichia coli, it has been insisted by Ajl(4) that not the tricarboxylic but the dicarboxylic acid cycle with the Knoop-Thunberg condensation is operating in an adapted way.
In the present paper we are dealing with some adaptive growth patterns of Salmonella typhi using carbon compounds found in Krebs cycle pathway and a certain aspect of the problem with this organism will be discussed.
EXPERIMENTS
(1) Growth of Salmonella typhi on citric acid: As previously reported (5), Salmonella typhi grows readily in the following medium : Glucose 0.2 gm. Table  1 (2) Growth of citric-acid adapted strain in the dicarboxylic acids located on Krebs' cycle : Salmonella typhi is ordinarily not capable of growing readily on dicarboxylic acids located on Krebs' cycle , namely succinic, fumaric or malic acid. However, after this organism is adapted to citric acid , it grows more or less readily and after about 40 to 50 passages on citrate medium , malic acid supports its growth more readily than succinic or fumaric acid .
In the 81st passage in citrate medium, the organism grows readily within Table 1 . Citric acid adaptation of Salmonella typhi * Incubation period (days) .
24 hours' incubation period either on succinic , fumaric or malic acid, however, a little less abundantly than on citric acid (Table 2) . Experiments were carried out with the strain No. 762. * +1 means growth within one day .
(3) Adaptation of Salmonella typhi to the dicarboxylic acids located on Krebs cycle :
As mentioned above, Salmonella typhi becomes to grow on succinic, fumaric or malic acid if adapted to citric acid through the serial passages in citrate medium.
The organisms adapted thus to one of these dicarboxylic acid are capable of growing on either one of the remaining two dicarboxylic acids quite readily.
The growth of such organism on citric acid requires, however, a little longer incubation period (Table 3) .
(Experiments were also performed with the strain No. 762). (5) Experiment of dehydrogenase acitivity : Dehydrogenase acitivity of several ordinary or adapted Salmonella typhi to di-and tricarboxylic acids was measured by means of Thunberg technique . The experimental results are as summarized in Table 5 , in which the dehydrogenase acitivity is shown with reciprocal number of reduction time as that to glucose is 1000. It would be very difficult to conclude anything from this Table , but we might be able to say that citric acid and the three dicarboxylic acids behave somewhat differently each other in view of such adaptation experiments as those mentioned above.
DISCUSSION
The experiments above described may give us some informations as to the problem whether the Krebs' tricarboxylic or the Knoop-Thunberg's 
SUMMARY
The relationship between Salmonella typhi and the tri-or dicarboxylic acid cycle has been discussed on the basis of a kind of adaptive cultivation method.
With the said organism, the tri-or dicarboxylic acid cycle may not operate regularly, but a certain part of the Krebs cycle might be revived by an adaptation procedure.
